ABSTRACT Detecting infestations of stink bugs (Heteroptera: Pentatomidae) using pheromones remains problematic, particularly so in the United States for the exotic stink bug, Nezara viridula L., and our native stink bug, Acrosternum hilare (Say). Therefore, we conducted a 2-yr on-farm study to examine the attractiveness and possible cross-attraction of the reported pheromones for N. viridula and A. hilare and those previously discovered for Euschistus servus (Say) and Plautia stali Scott to N. viridula, A. hilare, and E. servus. The attractiveness of selected pentatomid pheromones to tachinid parasitoids of stink bugs was also examined. We showed for the Þrst time under Þeld conditions that N. viridula can be trapped with its reported pheromone, a 3:1 trans-to cis-(Z)-␣-bisabolene epoxide blend. In fact, attraction of N. viridula increased with higher pheromone doses. Traps baited with a 5:95 trans-to cis-(Z)-␣-bisabolene epoxide blend, the reported male-produced A. hilare attractant pheromone, failed to attract signiÞcantly more A. hilare than did unbaited control traps. Instead A. hilare was signiÞcantly cross-attracted to the P. stali pheromone [methyl (E,E,Z)-2,4,6-decatrienoate]. The E. servus pheromone [methyl (E,Z)-2,4-decadienoate], either alone or in combination with P. stali pheromone, was more attractive to E. servus than to N. viridula, P. stali, or A. hilare pheromones. In general, tachinid parasitoids were found responsive to the male-speciÞc volatiles of their known hosts, including the attractiveness of Trichopoda pennipes (F.) to sesquiterpenoid blends characteristic of A. hilare and N. viridula. A tachinid parasitoid of E. servus, Cylindromyia sp., seemed to be attracted to E. servus pheromone. In conclusion, our results indicate that stink bug traps baited with lures containing N. viridula pheromone blend, P. stali pheromone, and E. servus pheromone have the greatest potential for detecting populations of N. viridula, A. hilare, and E. servus, respectively, in diversiÞed agricultural landscapes.
males , Lucchi 1994 , and synthetic trans-to cis-(Z)-␣-bisabolene epoxide blends approaching naturally occurring blends were most attractive in the laboratory (Bré zot et al. 1993 (Bré zot et al. , 1994 . Only females were attracted to the synthetic pheromone blends in the laboratory (Bré zot et al. 1993) , whereas Þeld tests suggest that both sexes and nymphs are attracted to live males (Mitchell and Mau 1971, Harris and Todd 1980) . The tachinid, Trichopoda pennipes (F.), one of the major natural enemies of this stink bug pest (Jones 1988) , uses the N. viridula pheromone as a kairomone to Þnd its stink bug host (Harris and Todd 1980, Aldrich et al. 1987 ). However, although N. viridula was attracted to traps baited with pheromone aerated from laboratory-reared males (Aldrich et al. 1987 ), a successful test using synthetic pheromone to attract N. viridula in the Þeld has yet to be accomplished.
Male A. hilare produce cis-and trans-(Z)-␣-bisabolene epoxides in a 19:1 ratio (Aldrich et al. 1989 (Aldrich et al. , 1993 McBrien et al. 2001) . A 95:5 cis-/trans-(Z)-␣-bisabolene epoxides blend was attractive to A. hilare females in a Y-tube bioassay and in a Þeld-cage test. Surprisingly, however, A. hilare was not attracted to synthetic cis-/trans-(Z)-␣-bisabolene epoxides in Þeld tests conducted in Maryland (Aldrich et al. 2009 ).
Males of the brown-winged green stink bug, Plautia stali Scott, attracted adults of both sexes (Moriya and Shiga 1984) . The pheromone was later identiÞed as methyl (E,E,Z)-2,4,6-decatrienoate (Sugie et al. 1996) . In addition to attracting P. stali, traps baited with this pheromone captured two other pentatomids in Japan, Halyomorpha halys Stål and Glaucias subpunctatus (Walker) (Tada et al. 2001 , Lee et al. 2002 , Adachi et al. 2007 , as well as H. halys in its newly invasive North American range (Aldrich et al. 2007 (Aldrich et al. , 2009 ; Khrimian et al. 2008) . Interestingly, A. hilare was also attracted to methyl (E,E,Z)-2,4,6-decatrienoate under Þeld conditions (Aldrich et al. 2007 (Aldrich et al. , 2009 , even though neither A. hilare nor H. halys are known to produce this compound. Mizell and Tedders (1995) modiÞed the pyramidal trap, originally developed by Tedders and Wood (1994) , by painting it yellow and enlarging the insect collecting device. The yellow visual stimulus and enlarged screen top of modiÞed traps facilitated stink bug capture, resulting in the collection of several stink bug species, including four predacious species, without any pheromone lure. Major stink bug pests captured included E. servus, Euschistus tristigmus (Say), A. hilare, N. viridula, and Oebalus pugnax (F.) . Trap captures of E. servus and E. tristigmus dramatically increased in pecan orchards when traps were baited with methyl (E,Z)-2,4-decadienoate (Mizell et al. 1997) . The addition of an insecticidal ear tag also improved trap captures of these pests in pecan orchards by preventing escape of the bugs (Cottrell 2001) .
In the United States, pyramidal stink bug traps baited with methyl (E,Z)-2,4-decadienoate can be used for monitoring and possible suppression of Euschistus spp. in orchards (Mizell et al. 1997 , Cottrell et al. 2000 and, in southeast Asia, similar traps baited with methyl (E,E,Z)-2,4,6-decatrienoate are being used to monitor P. stali (Adachi et al. 2007) . Thus, N. viridula, A. hilare, and P. stali pheromones may be useful for detecting infestations of stink bug pests in North American agricultural landscapes. Therefore, we conducted a 2-yr on-farm study to examine the attractiveness and possible cross-attraction of reported pheromones for N. viridula, A. hilare, E. servus, and P. stali to the former three common North American species. Attractiveness of selected pentatomid pheromones to tachinid parasitoids of stink bugs was also examined.
Materials and Methods
Study Sites. The study sites were located on Coastal Plain commercial farms near Mystic, GA. In this area, peanuts, Arachis hypogaea L., and cotton are two major crops in the agricultural landscape, and on many farms, peanut Þelds are adjacent to cotton Þelds (i.e., peanut-cotton farmscape). N. viridula and E. servus can develop in peanuts and later disperse into cotton at the interface, or common boundary, of the two crops (Tillman et al. 2009 ); thus, baited traps used in N. viridula pheromone experiments were placed near the interface of a peanut-cotton farmscape. If A. hilare adults are present in a peanut-cotton farmscape, they usually occur along an edge of the cotton Þeld near a woody area (P.G.T., unpublished data). Therefore, baited traps used in A. hilare pheromone experiments were placed along the woody edge of a cotton Þeld.
Traps. A trap consisted of a 2.84-liter clear plastic poly-ethylene terephthalate jar (United States Plastic, Lima, OH) on top of a 1.22-m-tall yellow pyramidal base (Mizell and Tedders 1995) . An insecticidal ear tag (lambda-cyhalothrin [10%] and piperonyl butoxide [13%]; Saber Extra, Coppers Animal Health, Kansas City, KS) was placed in each plastic jar at the beginning of a test. Lures (prepared as described below) were placed inside the collection jar and changed weekly for the duration of a test. Insects were collected from traps weekly and taken to the laboratory for identiÞcation. Voucher specimens are held in the USDAÐARS, Crop Protection & Management Research Laboratory, Tifton, GA.
Chemicals. Lures were prepared by loading rubber septa (The West Company, Kearney, NE) with the appropriate pheromone(s). In a representative application, 10 rubber septa were placed in a 100-ml roundbottom one-neck Morton ßask (Ace Glass, Vineland, NJ) and covered with 7 ml of hexane solution containing 25.0 mg of test compound. The ßask was rotated on a closed rotary evaporator (without applying a vacuum) for 1.5Ð2 h or until the liquid was completely absorbed into the septa. The septa were placed in a fume hood for 1 h to evaporate most of the remaining hexane and subsequently used for Þeld trapping.
A standard of the Euschistus spp. pheromone, methyl (E,Z)-2,4-decadienoate (CAS registry no. 4493-42-9), was purchased from Degussa Fine Chem-icals (Marl, Germany) and stored at Ϫ20ЊC until used. Methyl (E,E,Z)-2,4,6-decatrienoate was synthesized as previously described (Khrimian 2005) , as were the trans-and cis-(Z)-␣-bisabolene epoxides (Chen et al. 2000) .
Nezara viridula Pheromone Experiments. The Þrst N. viridula experiment was established in a peanutcotton farmscape on 31 July 2007 and was conducted for 2 wk. The four treatments included (1) 2.5 mg of the 3:1 trans-and -cis-(Z)-␣-bisabolene epoxide blend (N. viridula pheromone; 3:1 BX), (2) 2.5 mg of methyl (E,Z)-2,4-decadienoate (E. servus pheromone; EZ), (3) 2.5 mg of methyl (E,E,Z)-2,4,6-decatrienoate (P. stali pheromone; EEZ) plus 2.5 mg of EZ, and (4) a solvent control (hexanes) used in preparation of the compounds. Treatment traps were arranged in a randomized complete block design with Þve replications. Traps were separated by 15 m and placed in peanuts 8.7 m from the interface of the peanut-cotton farmscape.
On 15 August 2007, the treatments used in N. viridula experiment 1 plus a Þfth treatment, 2.5 mg of EEZ (P. stali pheromone alone), were tested in another peanut-cotton farmscape. This second N. viridula experiment was conducted for 4 wk in the same manner as the Þrst test.
In 2008, N. viridula experiment 2 was repeated for a second Þeld season in two peanut-cotton farmscapes. The experiment was established on 14 July and conducted for 5 wk in both farmscapes. Traps were arranged in a randomized complete block design with four replications, placed in peanuts 4.1 m from the interface of a peanut-cotton farmscape, and separated by 23 m.
These experiments were only designed to determine the attractiveness and possible cross-attraction of selected stink bug pheromones to stink bugs in the Þeld. However, some stink bug density data were obtained from cotton and peanuts in N. viridula experiment 2 in 2008 in both farmscapes. Nymphs and adults of N. viridula and E. servus were sampled in cotton and peanuts on the same day that stink bugs were collected from pheromone traps throughout the experiment. Whole plant sampling was used in cotton, with a sample consisting of total number of N. viridula and E. servus individuals found on all plants within 1.82-m of row. In peanuts, insects were sampled using 38-cm-diameter sweep nets. A sample consisted of all N. viridula and E. servus swept from 7.31 m of row. A single sample was obtained near each trap from cotton rows 1, 2, 5, and 9 and from peanut rows 1, 5, and 9 from the Þeld margin.
In 2008, a N. viridula pheromone dose experiment was conducted in another peanut-cotton farmscape for 2 wk beginning on 14 July. Treatments (four replicates/treatment) included (1) 3:1 BX blend (2.5 mg total/a septum), (2) Þve septa of the former treatment, and (3) a solvent control septum. Traps were arranged in a randomized complete block design. They were placed in peanuts 4.1 m from the interface of the peanut-cotton farmscape and separated by 23 m.
Acrosternum hilare Pheromone Experiment. An A. hilare experiment was established at three locations on 5 August 2008 and was conducted for 2 wk. Treatments (three replicates/treatment) included (1) 5:95 BX blend (2.5 mg/septum), (2) EEZ (2.5 mg/ septum), and (3) a solvent control septum. Traps were arranged in a randomized complete block design separated by 15 m.
Data Analysis. For all pheromone experiments, treatments were analyzed using PROC MIXED (SAS Institute 2003), and cumulative data were analyzed for each experiment. The Þxed effect was treatment, and random effects were block and residual error. Least squares means were separated by least signiÞcant difference (LSD) (SAS Institute 2003) where appropriate. For N. viridula experiment 2 conducted in two farmscapes in 2008, preliminary analyses showed that there was a signiÞcant farmscape effect. Therefore, the trap data for the two farmscapes were analyzed separately. Data for A. hilare were analyzed only for weeks 2Ð5 in the Þrst peanut-cotton farmscape because this species was not present in the farmscape on week 1. Data for A. hilare in farmscape 2 were not analyzed because only Þve individuals were captured. For the A. hilare pheromone experiment, preliminary analyses showed that there was no signiÞcant location effect, so data from the three locations were combined into a single data set. For the N. viridula treatment in N. viridula experiment 2 in both farmscapes, means were obtained for number of N. viridula collected from cotton, peanuts, and N. viridula pheromonebaited traps each week using PROC MEANS (SAS Institute 2003). For the E. servus treatment in N. viridula experiment 2, means were obtained for the number of E. servus collected from cotton, peanuts, and E. servus pheromone-baited traps each week using PROC MEANS (SAS Institute 2003).
Results
Nezara viridula Pheromone Experiments. For N. viridula experiment 1 in 2007, factorial analyses showed a signiÞcant treatment effect for N. viridula, T. pennipes, and E. servus (Table 1 ). The number of N. viridula and T. pennipes captured in traps was significantly higher for the N. viridula treatment than for all other treatments (Table 2 ). The number of E. servus captured in traps was signiÞcantly higher for the P. stali ϩ E. servus treatment than for the other three treatments. In addition, a higher number of E. servus was found in traps baited with the E. servus pheromone alone compared with the N. viridula and control treatment. Three individuals of Cylindromyia sp. were captured in traps; one in an E. servus pheromonebaited trap and two in P. stali ϩ E. servus pheromonebaited traps.
For N. viridula experiment 2 in 2007, factorial analyses showed a signiÞcant treatment effect for N. viridula, T. pennipes, and E. servus (Table 1 ). The number of N. viridula captured in traps was signiÞcantly higher for the N. viridula treatment than for the other four treatments (Table 3) . More E. servus were captured in traps with its pheromone alone or in combination with the P. stali pheromone than in traps with other treatments. T pennipes was more attracted to N. viridula pheromone-baited traps than to traps baited with other pheromones. No other tachinid species were captured in traps during this experiment.
For N. viridula experiment 2 in farmscape 1 in 2008, factorial analyses showed a signiÞcant treatment effect for N. viridula, T. pennipes, and E. servus (Table 1) and for A. hilare (F ϭ 3.96; df ϭ 4,74; P ϭ 0.0058). The number of N. viridula captured in traps was signiÞ-cantly higher for the N. viridula treatment compared with the other four treatments (Table 4) . T. pennipes was more attracted to the N. viridula pheromone than to any of the other pheromones. The number of E. servus in traps was signiÞcantly higher for traps baited with its pheromone than those with other pheromones, and for the E. servus and P. stali ϩ E. servus treatments, compared with the N. viridula, P. stali, and control treatments. The number of A. hilare in traps was signiÞcantly higher for the P. stali treatment than for the other four treatments. Three individuals of Cylindromyia sp. were captured in traps: two in traps baited with E. servus pheromone and one in a trap baited with the P. stali ϩ E. servus pheromone combination.
For N. viridula experiment 2 in farmscape 2 in 2008, factorial analyses showed a signiÞcant treatment effect for N. viridula, T. pennipes, and E. servus (Table  1) . For both N. viridula and T. pennipes, the number of insects captured in traps was signiÞcantly higher for the N. viridula treatment than for the other four treatments (Table 5 ). The number of E. servus in traps was signiÞcantly higher for traps with its pheromone than those with other pheromones, and for the E. servus and P. stali ϩ E. servus treatments, compared with the N. viridula, P. stali, and control treatments. Five individuals of Cylindromyia sp. were captured in traps: two in traps baited with the E. servus pheromone and three in traps baited with the P. stali ϩ E. servus treatment.
At the beginning of N. viridula experiment 2 in both farmscapes, fully developed peanut plants uniformly covered the peanut Þeld, but fruit (i.e., bolls) was not present on cotton. On 21 July, E. servus and N. viridula were captured in traps baited with their respective pheromones, but sweep net sampling for stink bugs did not Þnd them in peanuts near these traps (Figs. 1  and 2 ). For the next 2 wk, traps containing N. viridula pheromone lures captured N. viridula, but some of these stink bugs still were present in peanuts. For E. servus in farmscape 1, trap capture was relatively low on 28 July and peaked on 4 August. In farmscape 2, the number of E. servus in traps with lures containing its pheromone was similar on 28 July and 4 August, but the number of E. servus in peanuts dropped signiÞ-cantly on 4 August. On 11 August, N. viridula and E. servus nymphs and adults were Þrst observed feeding on newly developed cotton bolls. The number of N. viridula and E. servus in pheromone traps in peanut- a Septa for treatments containing EZ and/or EEZ were loaded with 2.5 mg of each compound; for the 3:1 BX treatment, septa were loaded with a total of 2.5 mg of the blend.
b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for N. viridula (LSD, P ϭ 0.05, n ϭ 100, SE ϭ 0.43, df ϭ 94), T. pennipes (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.3, df ϭ 94), and E. servus (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.59, df ϭ 94). a Septa for treatments containing EZ and/or EEZ were loaded with 2.5 mg of each compound; for the 3:1 BX treatment, septa were loaded with a total of 2.5 mg of the blend.
b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for N. viridula (LSD, P Ͼ 0.05, n ϭ 40, SE ϭ 0.74, df ϭ 35), T. pennipes (LSD, P Ͼ 0.05, n ϭ 40, SE ϭ 0.3, df ϭ 35), and E. servus (LSD, P Ͼ 0.05, n ϭ 40, SE ϭ 0.62, df ϭ 35).
cotton farmscape 1 increased as these stink bugs dispersed into cotton. In peanut-cotton farmscape 2, however, the number of N. viridula and E. servus in pheromone-baited traps decreased around this time.
For the N. viridula pheromone dose experiment in 2008, factorial analyses showed a signiÞcant treatment effect for N. viridula and T. pennipes (Table 1 ). The number of N. viridula was signiÞcantly higher in traps with Þve N. viridula pheromone lures than in traps with only one of these lures. In addition, the number of N. viridula was signiÞcantly higher in traps with a single N. viridula pheromone lure than in traps with a solvent control (Table 6 ). SigniÞcantly more T. pennipes were captured in traps with one or more N. viridula pheromone lures than in control traps. No other tachinid species were captured in traps during this experiment.
Acrosternum hilare Pheromone Experiment. For the A. hilare experiment in 2008, there was a signiÞcant treatment effect (F ϭ 3.96; df ϭ 2,50; P ϭ 0.0254) for A. hilare. Similarly, there was a signiÞcant treatment effect (F ϭ 25.73; df ϭ 2,50; P ϭ 0.0001) for T. pennipes. The number of A. hilare was signiÞcantly higher in traps with the P. stali treatment than in the traps with the other two treatments (Table 7) . In contrast, the number of T. pennipes was signiÞcantly higher in traps with the A. hilare treatment compared with the number in traps with the other two treatments. No other tachinid species were captured during this experiment. Only six N. viridula adults were captured in traps, but one half were in A. hilareÐ baited traps and the rest were in P. staliÐ baited traps.
Composition of Insects Captured. More females than males were captured for all stink bug species studied and for T. pennipes. For N. viridula, 64% of the adults captured in traps with its pheromone were female, and 10% of all individuals captured were late instars. Of all the E. servus captured in traps with its pheromone alone or in combination with P. stali pheromone, 96.6% were adults, and 64% of these adults were female. For A. hilare, 62% of the adults captured in traps with P. stali pheromone, either alone or in combination with E. servus pheromone, were females, and 21% of individuals captured were late instars. Mostly (82%) females of T. pennipes were captured in traps with N. viridula pheromone. The percentage of T. pennipes females captured in traps with A. hilare pheromone was even higher (90%). a Septa for treatments containing EZ and/or EEZ were loaded with 2.5 mg of each compound; for the 3:1 BX treatment, septa were loaded with a total of 2.5 mg of the blend.
b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for N. viridula (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.56, df ϭ 94), T. pennipes (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.6, df ϭ 94), E. servus (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.7, df ϭ 94), and A. hilare (LSD, P Ͼ 0.05, n ϭ 80, SE ϭ 0.56, df ϭ 74).
c Four weeks. a Septa for treatments containing EZ and/or EEZ were loaded with 2.5 mg of each compound; for the 3:1 BX treatment, septa were loaded with a total of 2.5 mg of the blend.
b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for N. viridula (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.49, df ϭ 94), T. pennipes (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.52, df ϭ 94), and E. servus (LSD, P Ͼ 0.05, n ϭ 100, SE ϭ 0.89, df ϭ 94). 
Discussion
Nezara viridula was, for the Þrst time in the Þeld, shown to be attracted to its reported male-speciÞc 3:1 blend of trans-to cis-(Z)-␣-bisabolene epoxide. Aldrich et al. (1993) , using a container-type of trap, reported that N. viridula was rarely attracted into pheromone-baited traps. However, N. viridula was signiÞcantly attracted to traps baited with its pheromone under our experimental conditions. The pyramid-type trap used in this study may be a more efÞ-cient trap for capturing N. viridula than traps previously used, although Aldrich et al. (2009) found that captures of A. hilare in container versus pyramid traps baited with methyl (E,E,Z)-2,4,6-decatrienoate did not signiÞcantly differ. In our experiments, pheromone-baited traps were placed in a location of the peanut-cotton farmscape where N. viridula disperse and aggregate (Tillman et al. 2009 ), which may have enhanced trap capture. At the beginning of N. viridula experiments in 2008, E. servus and N. viridula were captured in traps, but no stink bugs were found in peanuts near these traps. This could indicate that pheromone traps captured the majority of stink bugs in these peanuts. In addition, in one peanut-cotton farmscape, the number of N. viridula and E. servus in pheromone traps increased as these stink bugs continued to disperse into cotton. Similarly, Euschistus conspersus (Uhler) adults, especially females, are most attracted to traps baited with methyl (E,Z)-2,4-decadienoate when the bugs migrate from wild spring hosts into tomato Þelds in June during ßowering Zalom 2005, 2006) . In another farmscape in our study, however, the number of N. viridula and E. servus in pheromone-baited traps dropped soon after stink bugs began feeding on cotton bolls. These results indicate that the stink bugs can possibly become more attracted to food than to pheromone traps.
Although N. viridula is attracted to its male-produced sesquiterpenoid blend, A. hilare was not attracted to its reported sesquiterpenoid pheromone blend (Aldrich et al. 1993 , McBrien et al. 2001 ; however, as was found in Maryland (Aldrich et al. 2007 (Aldrich et al. , 2009 , A. hilare is cross-attracted to the P. stali pheromone [methyl (E,E,Z)-2,4,6-decatrienoate]. A similar cross-attraction of the stink bug, Piezodorus hybneri (Gmelin), to the aggregation pheromone of the alydid bug, Riptorus clavatus (Thunberg), was reported by Endo et al. (2006) . Conversely, as also found in the prior Maryland studies involving A. hilare (Aldrich et al. 2006 (Aldrich et al. , 2007 (Aldrich et al. , 2009 , the tachinid ßy parasitoid (T. pennipes) of Nezara and Acrosternum (Arnaud 1978) was signiÞcantly attracted to the A. hilare sesquiterpenoid blend, as well as the N. viridula sesquiterpenoid blend (see also Aldrich et al. 1987) . Interestingly, T. pennipes seems to be more attracted to the cis:trans-(Z)-␣-bisabolene epoxide blend of its native host (A. hilare) than to its adopted exotic host (N. viridula). The reason for pheromone cross-attraction among heteropterans is unclear, but plausible explanations include (1) that pheromone cross-attraction is a means of Þnding food (Endo et al. 2006 No. E. servus a Each septum was loaded with a total of 2.5 mg of the blend. b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for N. viridula (LSD, P Ͼ 0.05, n ϭ 24, SE ϭ 0.44, df ϭ 20) and T. pennipes (LSD, P Ͼ 0.05, n ϭ 24, SE ϭ 0.69, df ϭ 20). a Septa for treatments containing EZ and/or EEZ were loaded with 2.5 mg of each compound; for the 3:1 BX treatment, septa were loaded with a total of 2.5 mg of the blend.
b Least squares means within a column followed by the same lowercase letter are not signiÞcantly different between treatments for A. hilare (LSD, P Ͼ 0.05, n ϭ 54, SE ϭ 0.18, df ϭ 50) and T. pennipes (LSD, P Ͼ 0.05, n ϭ 54, SE ϭ 0.65, df ϭ 50).
al. 2007) and (2) that multispecies aggregation serves as a passive defense against tachinid parasitism (Aldrich et al. 2007) .
As with N. viridula, E. servus was only attracted to lures containing its reported main pheromone compound [methyl (E,Z)-2,4-decadienoate]. In the Þrst experiment conducted in 2007, the combination lure containing E. servus and P. stali pheromones attracted signiÞcantly more E. servus individuals than did the E. servus pheromone alone. However, in the subsequent experiments, E. servus was not signiÞcantly attracted to lures containing only the P. stali pheromone, nor was the combination lure with E. servus and P. stali pheromones signiÞcantly more attractive than lures containing only the E. servus pheromone. No crossattraction of E. servus to lures containing N. viridula pheromone blend was observed. Another tachinid, Cylindromyia sp., also seems to selectively use methyl (E,Z)-2,4-decadienoate as a host-Þnding kairomone.
In conclusion, our results show that the N. viridula pheromone blend, P. stali pheromone, and E. servus pheromone were very attractive to N. viridula, A. hilare, and E. servus, respectively. There were no indications of antagonism of pheromones; thus, conceivably one lure with N. viridula pheromone blend, P. stali pheromone, and E. servus pheromone could be used to attract and monitor N. viridula, A. hilare, and E. servus in agricultural landscapes.
